The industrial society io which we live and work can often present us with the conditions for loss of hearing to occur. It has been documented that over eight million American workers suffer from some type of hearing loss due to the effects of occupational noise. Interestingly, a large part of this population suffers from incurable nerve deafness that could have been prevented if proper precautions had been taken.
The Occupational Safety and Health Act (OSHA) guarantees a "safe and healthful workplace" to all working people. Although this act recognizes the rights of workers, recognition is meaningless unless the act is enforced. To date, a lack of scientific information to formulate reasonable standards for hearing conservation and noise control programs has caused many delays in resolving the problem of occupational noise and its effect on hearing loss. Also, due to economic, legislative and political resistance, there has been some difficulty in enforcing current noise standards established in the current hearing conservation amendment issued by OSHA (Stellman, 1973) .
Because noise-induced hearing loss is subtle and cumulative it is essential that noise-assessment data be as accurate as possible. It is also important that the guidelines and regulations governing noise exposure be very accurate in nature. Unfortunately, the current OSHA risk criteria, although incorporated in federal law, does not guarantee protection against noiseinduced hearing loss (Gasaway, 1984) .
The key provision for meeting the standards -set by the current hearing conservation amendment issued by OSHAand the one that creates the most difficulty in compliance, is the noise standard that limits total exposure (noise level x exposure time) to a maximum "equivalent dose" of 90 decibels for eight hours.
"Equivalence," for the purpose of the regulation, is determined by a series of calculated tradeoffs: for each 5-dBA increase (or decrease) in noise level, there is a corresponding halving (or doubling) of the permitted exposure time. Noise exposure may be measured either with a noise level meter which manually calculates the total exposure on the basis of time/motion data, or by dosimeter, which automatically records and integrates the total at-the-ear noise as a percentage of the 90 dBA standard (Gasaway, 1984) . Enforcing the standard as described above would be difficult at best. The range of noise exposures in industrial settings defies simple description. Obtaining consistent repeat measurements, in an industrial environment, is very difficult under the best of circumstances. Recapturing the same measurements for a given individual from one day to the next, even when the individual is working in the same environment, is often impossible. This variability, in combination with the variables of instrumentation, calibration, and methods of Over eight million American workers suffer from some type ofhearing loss due to the effects ofoccupational noise. measurement, place narrow limits on the precision of the resulting assessments. It is therefore not unusual for "Acceptable" measurement errors to often exceed a range of 5-dBA.
On the surface, small inaccuracies seem to be "Acceptable" but they become a major concern when looked at properly. Sound is measured on a logarithmic scale, i.e., each lO-dBA increase/decrease in noise level actually represents a tenfold increase/decrease in noise intensity. Because the allowable duration of exposure to a given noise level is also measured logarithmically, exposure times below 90-dBA increase dramatically with each drop in noise level. The usual emphasis on measuring above 90-dBA noise levels, since louder noises are potentially more dangerous, should therefore be reexamined. Common sense will usually see to it that noise levels at the upper end of the scale are monitored carefully. But at the lowerend of the scale, where measurement
Noise Control and Hearing Conservation in the Occupational Setting
Should Include:
For many years, noise has been labeled as one of the most prevalent polluting agents in the work environment. To successfully control noise pollution, or for that matter any kind of pollution, it must be stopped at its source. Designing machines that operate at low or tolerable noise levels, would in effect eliminate most of the problem. If it is not possible to eliminate noise at its source through the redesign, or replacement of machinery or other means, such as obstructing the path of sound by placing noisy machines in shielding enclosures, or increasing the distance between the source of noise and the workers must be explored. Last but not least is to control hazardous noise at the ear. To accomplish this, protective hearing devices such as ear plugs or ear muffs can be worn, workers can be placed in sound proof enclosures or control rooms, or the amount of exposure time can be reduced through employee rotation (Burton, 1985) . errors may cause drastic consequences, there is generally less emphasis on accuracy and validity (Gasaway, 1984) .
The effects of a noisy work environment can result in a variety of responses, some physical and others psychological. When the ear is exposed to a sound that is excessively loud and unexpected, it is possible for the sound pressure to break the ear drum. If the sound level is not high enough to break the ear drum, it can still fatigue the nerves of the inner ear to the point where they cannot function properly, resulting in a loss of hearing. This type of decrease in hearing ability is called a temporary threshold shift (TIS), since the level at which a sound can be heard is higher than it was before the nerve fibers became fatigued. The amount of TTS a person experiences is directly dependent on the type of noise, its amplitude, and the duration of the exposure (Stellman, 1973) .
In addition to its effects on hearing, excessive noise exposure can also cause physiological problems. In fact, according to Turkkan (1984) , there is increasing concern that industrial noise has an adverse effect on physiological functions such as various forms of cardiovascular disease, reproductive dysfunction, and changes in immune response beyond those directly associated with the auditory i nervous system.
The psychological effects of exposure to excessive amounts of noise include: anger, anxiety, irritability, or an overall emotional stress. Initial aggravation can be expressed with more severe responses and behavior, if the noise becomes excessively loud or totally unpredictable. Antisocial behavior brought about by exposure to loud noise is a much bigger problem than is generally understood (Procinier, 1980) . The problems mentioned above have been found to be a cause of concern to workers, who are expected to perform their job tasks, in a noisy environment. Research has shown that workers exposed to excessive amounts of noise show a higher rate of circulatory, heart, and digestive tract problems than workers in quiet environments. These workers also tend to have a higher incidence of psychiatric difficulties, as well as disturbances in their nervous system. Although it is impossible to prove that noise alone caused the higher incidence of illness, it is fair to say that noise and the stress it causes contributed significantly to the increase in health problems (Stellman, 1973 
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Engineering controls to reduce the origin of the noise, and the purchase of new noise-reducing engineered equipment.
Employee education programs to improve employees' awareness for the need to wear protective devices, and the importance of the proper fit of personal hearing protection devices.
Education of workers and managers concerning the characteristics of noiseinduced hearing loss, that iS I it is irreversible, subtle during onset, and psychologically distressing.
Periodic audiometric testing and notification of workers who are developing hearing loss.
A visible commitment of management and workers to the program.
In summary, the best way to prevent occupational hearing loss is to implement a noise control and hearing conservation program in the occupational setting. The joint efforts of management, labor, and health care providers are needed to establish effective hearing conservation programs in industry. All interested groups should work together to achieve the goal of protecting the workers' hearing (Leads from the MMWR, lAMA 1986) .
The role of the occupational health nurse in helping to control noise pollution and preventing irreparable noise induced hearing loss is multifaceted. Monitoring the noise level of a particular work environment -with a sound-level meter -is the first intervention that must be taken. It is also the responsibility of the occupational health nurse to effectively measure the extent of hearing loss to exposed workers, through the use of audiometric tests.
Audiometric monitoring is currently the only accepted method for early detection of noise-induced hearing loss. The test should be administered annually to all workers exposed to hazardous noise. The overall purpose of all audiometric tests is the effective practice of preventivemedicine. For the test to be effective the occupational health nurse must establish specific goals, reasons for testing, and meaningful criteria and procedures for follow-up action'. Once these measures have been implemented, a reliable and effective assessment of an individual's hearing ability can then be recorded. The results of the test can be used to implement a plan for immediate action when a hearing loss is indicated, or used as a base line for future comparisons when no hearing loss is found.
One of the. pitfalls that the occupational health nurse must avoid when recording the results from an audiometric test is poor documentation. It is sad but true that the success of an audiometric program may depend not on having the most sophisticated equipment, but on the nurses' ability to record the results accurately. Noise-induced hearing loss almost always develops slowly overan extended period of time. At least two sets' of results are required to establish that a threshold shift has definitely occurred. It will always be necessary to compare new data with old, sometimes many years after the original test results were recorded. Between the two tests there may have been changes in personnel, procedures, forms and standards. Due to these reasons, it is essential to establish and maintain a consistent documentation system that allows comparisons of data to be carried out easily and accurately. Every aspect of the documentation process should be designed to enable future evaluations to clearly illustrate cause-and-effect relationships between noise and hearing loss .
To effectively control excessive noise exposures, it is critical to identify the earliest stages of noise-induced hearing loss. This can be achieved only when evaluators collect meaningful data in such a way as to detect incipient noise-induced hearing losses early enough to insure that future exposures will be effectively controlled . Proper documentation practices are extremely important in achieving this goal , and it is the occupational health nurse's responsibility to see that the results of sequential audiometric tests are carefully recorded so that they can be used to constnict solid, impossible to misunderstand hearing histories.
